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APPLICANT: HALDEX BRAKE PRODUCTS AB 

TITLE: MODULAR AIR SUPPLY 

Technical Field 

The present invention concerns a modular air supply 
system, in which a number of air treatment and air 
distribution modules are arranged in connection with a base 
unit . 

Prior Art 

A compressed air system for a vehicle, normally a 
truck or bus, usually includes a number of components 
having different functions. The components include 
components to clean and dry the air, and to distribute the 
compressed air to different functions, such as brakes, 
steering, suspensions and door openers. The compressed air 
system also includes a compressor and one or more 
reservoirs for the compressed air. 

The modular air supply system of the present 
invention concerns only a part of the total system of 
compressed air for a vehicle, such as a heavy or light 
duty truck, lorry or bus. 

As the air compressor systems have developed over 
the years and the demands on efficiency have increased the 
systems have become more and more extensive. Before the 
air from the air compressor reaches the rest of the air 
pressure system and the air pressure tanks, it is dried in 
an air drier, which normally is an air dryer of desiccant 
type. The desiccant of the air dryer is frequently 
regenerated by dry air to maintain good performance of the 
air dryer. Furthermore, the air pressure in the tank(s) is 
monitored and when a lower set limit is reached the 
compressor is started to load the air tanks. When a higher 
set limit of the air pressure of the tanks is reached ah 
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unloading valve will open and expand the air pressure to 
the atmosphere. 

By monitoring the air deliveries from the compressor 
through the dryer and by calculating the need for 

5 regeneration continuously, on the road, the air dryer 
process will be close to optimal for the present 
technology, using desiccants for drying of the air. 
Furthermore, by measuring ambient temperature and system 
pressure, the air drying process will adapt to any 

10 application and vehicle operation. Depending on driving 
conditions, the system can make a choice when the 
regeneration process is to take place. 

To control the regeneration of the air dryer, the 
pressure of the air tanks and the distribution of 

15 compressed air to the different functions of the vehicle a 
number of electronic, pneumatic and/or mechanic controls 
are needed. These controls and the air dryer are the main 
parts of the modular air supply system of the present 
invention . 

20 Depending on different types and sizes of vehicles, 

regulations in different countries, demands from owners 
and drivers, different climates etc. the air supply system 
will have different parts and functions. This means that 
suppliers of air systems normally will have to have 

25 systems of different sizes and design giving many 

different variants. Thus, there is a need for a more 
flexible air supply system, which is more easily adapted 
to different vehicles and reduces the demands regarding 
different variants. 

30 One main object for an owner of a commercial vehicle 

is that the vehicle should spend as little time on 
maintenance as possible. The air supply systems of prior 
art are often rather complex having many integrated parts, 
which is not optimal regarding maintenance and repair. 

35 Thus there is a need for an air supply system which 
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facilitates maintenance and repair. There is also a need 
for an air supply system giving advantages of production. 

Summary of the Invention 
5 The present invention is based on the idea of using 

a base unit, which is furnished with different modules 
depending on needs, wishes and regulations. Thus, the 
system is designed for high modularity built around a base 
unit, which may be fitted with different modules and 
10 functions. 

One object of the present invention is to facilitate 
maintenance and service of the compressed air system and 
thus, make it possible to decrease the time of service for 
the vehicle. 

15 A further object of the present invention is to make 

the system more compact and flexible but still reliable. A 
more compact and flexible air pressure system is easier to 
adapt to different demands, reducing the demands on 
storage . 

20 The above objects are met by a modular air supply 

system for a vehicle, which system comprises a base unit 
forming an interface to different modules of the air supply 
system. 

Further objects and advantages of the present 
25 invention will be obvious for a person skilled in the art 

from reading the description below of preferred embodiments 
of the invention. 

Brief Description of the Drawings 
30 In the enclosed Figs, one embodiment of the invention 

is shown in way of an example. 

Fig. 1 shows a block diagram for a modular air supply 
system according to the present invention. 

Fig. 2 shows an example of the modular air supply 
35 system in side elevation. 



11 
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Fig. 3 shows the modular air supply system of Fig. 2 
in sectional view. 

Detailed Description of Preferred Embodiments 
5 The modular air supply system according to the 

embodiment shown in the drawings , include a base unit 1, an 
air treatment module 2, an electronic drier module 3 and an 
air distribution module 13 (not shown in Fig. 2) . In other 
embodiments (not shown) the electronic drier module 3 is 

10 replaced by a mechanical drier module. The air treatment 
and electronic drier modules 2,3 are normally fixed to the 
base unit 1. The air distribution module 13 may also be 
fixed to the base unit 1, but in the embodiment of Fig. 2 
it is arranged in a remote position. Furthermore, the 

15 compressed air system includes a compressor, one or more 
reservoirs normally in form of accumulators and different 
users, such as brakes, steering and suspensions. But as the 
invention is directed to the base unit 1 and the modules 2, 
3, 13 directly in connection with it, these parts will not 

20 be described further here. 

In this description the terms "upper", "lower" and 
similar expressions refer to the directions when the 
modular air supply system is placed as shown in Fig. 2. 

One purpose of the invention is that the same base 

25 unit 1 should be possible to use in many different 

applications. Furthermore, it should be easy to reach and 
possibly exchange parts that need service or to be 
exchanged from time to time. It is possible to adapt the 
base unit 1 to many different modules having different 

30 functions . 

The base unit 1 has at least one check valve, one 
unloading valve, one air inlet 4, one air outlet 5 and an 
exhaust 6. Furthermore, the base unit 1 has a number of 
recesses (not shown) for receiving the above valves and 

35 possible optional valves and other optional equipment. The 
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base unit 1 also has a number of channels for the 
compressed air and channels used for the control of the 
valves and possible other equipment. The optional further 
valves may include a safety valve, further check valves, a 

5 turbo protection valve and a depot valve. The optional 

equipment may be a silencer and/or a heater. In the shown 
embodiment a bottom plate 10 is fixed to the bottom of the 
base unit 1 for easy access to different parts received in 
the base unit l or for cover of not used recesses of the 

10 base unit 1. Furthermore, the bottom plate 10 normally 

comprises channels for leading of the compressed air to and 
from the different units of the base unit 1. It is 
envisaged that the base unit 1 normally will have no bottom 
plate 10. Thus, the base unit 1 will be produced in one 

15 piece . 

The safety valve is to protect the modular air system 
against high air pressure and will only operate in case of 
failure mode. The check valve of the base unit 1 is to 
prevent air to flow from the system tanks to atmosphere 

20 during off-loading conditions. A governor of the base unit 
1 controls the air in the system to be between specified 
cut-in and cut-out pressures. A compressor control controls 
the air compressor with a pneumatic signal, pressurised for 
off loading phase and non pressurised for on loading phase. 

25 The unloading valve deflate the inlet ports to atmosphere 
during offload conditions and exhaust water, oil, moisture 
etc from the air dryer. A multi circuit protection valve 
(MCPV) is used to divide the compressed air system into at 
least two circuits and to protect the circuits from 

30 pressure drops in case of failure. A pressure limiter is 
used to maximise the pressure in the circuit for 
trailer/parking. As further options the system may use 
kinetic energy of the vehicle for instance during negative 
drive line torque and adapt the regeneration amount of air 

35 to the air that have been compressed. 
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In some embodiments at least parts of two or more 
solenoid valves 17 are received in the base unit 1. The 
other parts, or in some embodiments all, of the solenoid 
valves 17 are received in the electronic drier module 3 . 

5 In Fig. 3 some examples of the optional units 

received in the base unit 1 are shown. In the view shown an 
unloading valve 15 , a outlet non-return valve 16 and a 
solenoid valve 17 are visible. As stated above the base 
unit 1 normally has a number of further units. 

10 The air treatment module 2 is placed on top of the 

base unit l according to the shown embodiment. The air 
treatment module 2 has the form of a cartridge including a 
desiccant. The cartridge may be adapted, to the type of 
vehicle in which it is to be placed, thus, the cartridges 

15 differ depending e.g. of type of vehicle and the place of 
use of the vehicle. In many applications the cartridge is 
supplemented with a cyclone for coarse separation of oil, 
water condensate and other contaminants from the compressed 
air. In some less harsh environments the cyclone may not be 

20 needed. The air treatment module 2 is fixed to the base 

unit 1 by fastening means 7 in the form of screws or other 
fastening means. The fastening means 7 goes trough holes at 
the corners of a bottom plate 11 of the air treatment 
module 2 and are received in threaded openings 8 of the 

25 base unit 1. In the shown example the openings 8 for 

receiving the fastening means 7 are arranged at the upper 
corners of the base unit 1. A person skilled in the art 
realizes that the air treatment module 2 may be fixed to 
the base unit 1 in many different ways. In order to 

30 facilitate exchange of the module the fastening means 
should be easily accessible. 

The function of the air treatment module 2 is to 
clean and dry the compressed air before it is distributed 
to the air reservoir or the different functions. 
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The electronic drier module 3 comprises one pressure 
sensor, one solenoid valve that governs the unloading valve 
of the base unit 1, one printed circuit board and an air 
signal outlet. One function of the electronic drier module 

5 3 is to control the regeneration of the desiccant in the 
cartridge of the air treatment module 2. Optionally the 
electronic drier module 3 may further comprise one moisture 
sensor for more efficient regeneration control, a further 
sensor and solenoid valve 17 that governs a valve on the 

10 outlet etc. As stated above one part of each solenoid valve 
17 may be received in the base unit 1 and the other part in 
the electronic drier module 3. In the shown embodiment the 
electronic drier module 3 is attached to the side of the 
base unit 1. The electronic drier module 3 is connected to 

15 the CAN-bus 14 (Control Area Network) of the vehicle, 
giving and receiving information regarding ambient 
temperature, pressure, engine RPM, engine torque, time etc. 
and provides possible diagnostics. 

If a mechanical drier unit is used instead of the 

20 electronic drier unit 3 it comprises a mechanical valve 
that governs the unloading valve. Optionally a mechanical 
and hydraulic regeneration valve and an inlet check valve 
are included. The mechanical drier unit is placed in the 
same location on the base unit 1 as the electronic drier 

25 unit 3 . 

The drier unit, either electronic or mechanic, 
controls the process of drying and cleaning air from the 
air compressor before it reaches the different reservoirs 
or functions. It is also used to control the pressure level 
30 in the reservoirs. When the pressure reaches a lower 

defined pressure limit (cut-in) the air compressor will be 
started to load the reservoirs through the air drier unit. 
When the pressure reaches a higher defined pressure limit 
(cut-out) the unloading valve will open expanding the 
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pressurized air in the drier unit to the atmospheric 
pressure . 

The electronic drier module 3 collects information 
over the CAN-bus 14 of the engine speed, engine torque, 

5 vehicle speed and ambient temperature. This information is 
used to make an intelligent loading of the system tanks and 
regeneration of the desiccant of the air dryer. The 
electronic drier module 3 may also have a number of 
optional functions to control and/or monitor. Such optional 

10 functions include an electric heater unit, a temperature 
sensor unit connected with the heater unit, an external 
filling valve, a condenser separator device for separation 
of liquid from the compressed air before it reaches the 
modular air supply system, a moisture sensor etc. As stated 

15 above the optional units are normally placed on the base 
unit 1 . 

The content of the air distribution module 13 may 
vary depending on regulations and demands in different 
countries. Thus, the air distribution module 13 used in the 

20 U.S. normally differs from the air distribution module 13 
used in the E.U. In the module for the U.S. market e.g. 
three pressure controlled check valves and one double check 
valve is enclosed. The module has further four air outlets. 
One example for an E.U. -module has five air outputs, 

25 pressure controlled check valves and pressure limiting 
valves. The air distribution module 13 is in some 
embodiments bolted directly on the base unit 1 in 
connection to and fluid communication with the air outlet 5 
of the base unit 1. If the air distribution module 13 is 

30 bolted onto the base unit 1, fastening means are normally 
received in four threaded holes 9 surrounding the air 
outlet 5. In other embodiments the air distribution module 
13 is placed in a remote location but in fluid 
communication with the air outlet 5 of the base unit 1. The 

35 placement of the air distribution module 13 depends in 



II 
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large extent on the available space in the vehicle and a 
wish to minimize the tubing, it is in many ways an 
advantage to place the air distribution module close to the 
reservoirs . 

The function of the air distribution module 13 is to 
distribute the compressed air to the different functions 
and reservoirs . 
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CLAIMS 

1. A modular air supply system for a vehicle , 
characterized in that it comprises a base unit (1) forming 
an interface to different modules of the air supply system. 
5 2. The modular air supply system of claim 1, 

characterized in that it comprises an air treatment module 
(2) connected to the base unit (1) . 

3. The modular air system of claim 1 or 2, 
characterized in that it comprises an electronic drier 

10 module (3) connected to the base unit (1) . 

4. The modular air system of claim 1 or 2, 
characterized in that it comprises a mechanical drier 
module connected to the base unit (1) . 

5. The modular air system of claim 3, characterized 
15 in that the electronic drier module (3) is connected to a 

CAN-bus (14) of the vehicle. 

6 . The modular air system of any of the previous 
claims, characterized in that it comprises an air 
distribution module (13) connected to the base unit (1) . 

20 7. The modular air system of any of the previous 

claims, characterized in that the base unit (1) comprises 
an air inlet (4), an air outlet (5) , an exhaust (6) and 
recesses to receive units having different functions. 

8. The modular air system of claim 7, characterized 
25 in that the base unit (1) receives an unloading valve, an 

outlet control valve and/or optional safety valves. 

9. The modular air system of claim 7 or 8, 
characterized in that the base unit (1) optionally 
receives a heater, a silencer, a turbo protection valve 

30 and/or a depot valve. 

10. The modular air system of any of the claims 2 to 
9, characterized in that the air treatment module (2) 
comprises a cartridge for heavy duty, a cartridge for light 
duty and/or a unit for coarse separation of contaminants 

35 from the compressed air. 
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11. The modular air system of any of the claims 6 to 
10, characterized in that the air distribution module (13) 
is bolted onto the base unit (1) . 

12 . The modular air system of any of the claims 6 to 
5 10, characterized in that the air distribution module (13) 

is placed in a remote location relative the base unit (1) . 

13. The modular air system of any of the claims 2 to 

12, characterized in that the air treatment module (2) is 
placed on top of the base unit (1) . 

10 14 . The modular air system of any of the claims 3 to 

13, characterized in that the electronic or mechanical 
drier module (3) is placed on one side of the base unit 
(1). 

15. The modular air system of any of the claims 6 to 
15 14, characterized in that the air distribution module (13) 
is placed in communication with the air outlet (5) of the 
base unit (1) . 
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ABSTRACT 

The present invention concerns a modular air supply 
system for a vehicle, normally a truck or bus. The system 
comprises a base unit (1) forming an interface to different 
modules of the air supply system. Such further modules may 
include an air treatment module (2) , an electronic drier 
unit (3) and air distribution module (13) . 

To be published with Fig. 2. 
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